The National Spinal Injuries Centre (NSIC) is a tertiary referral centre. It accepts most of its patients from other hospitals in the UK and overseas. The severity of injury, the presence of a tracheostomy, urinary catheter and pressure sores predisposes this group of patients to colonisation or infection with Methicillin resistant Staphylococcus aureus (MRSA). The NSIC uses simple but strict protocols for hygiene, screening for MRSA, and source isolation of known or suspected MRSA carriers in single room accommodation to control the spread of MRSA in the centre. A retrospective search of microbiology and patient records revealed that in 4 years there had been 24 admissions with MRSA, with a total of 1421 isolation days. There was only one outbreak of MRSA. This involved three patients. Hygiene, screening of potential MRSA carriers together with single room isolation can limit the spread of MRSA.
Introduction
Methicillin resistant Staphylococcus aureus (M RSA) is a world-wide problem, with particular relevance to tertiary referral centres.l Physical dependency, prolonged hospital stay, urinary catheters, pressure sores and other chronic wounds are predis posing factors for colonisation or infection with MRSA.2 All are recognised complica tions of spinal injured patients. Long-stay patients with MRSA provide persistent reservoirs allowing the spread to others.3 A literature search revealed no references specific to MRSA in spinal injuries.
Clinical, ethical, financial and increas ingly, medico-legal reasons exist for pre venting the spread of infection. Preventing the spread of MRSA is less costly than controlling an outbreak. 4 Other hospitals have found single room isolation inadequate for preventing the Correspondence: Mrs F C M Pick, Stoke Mandeville Hospital, Aylesbury, Bucks. HP21 8AL, England.
spread of MRSA. There have been recom mendations that isolation wards should be introduced.s This study examines the role of simple but strict protocols for hygiene, screening and source isolation in the limitation of the spread of MRSA.
Background policies and practices
The National Spinal Injuries Centre (NSIC) is a 120 bedded unit on a District General Hospital site with which it shares support facilities. For the past 10 years the centre has had a policy consistent with national guidelines6 for the prevention of spread of MRSA. At no time has MRSA been an endemic problem in any part of the hospital. Patients admitted from areas not known to be free from MRSA are screened prior to or on admission. The sites screened are nose, axillae, perineum, urine (if the patient is catheterised) and all altered skin sites such as tracheostomies, wounds, pressure sores and eczematous lesions. Patients suspected of, or screening positive for MRSA are � urse? in a si � gle room using strict s�urce � solatIon techmques.6 In particular the door � s kept S?ut and protective clothing consist Ing of dIsposable gloves and plastic aprons � re wo � n for contact with the patient and the ImmedIate environment. Occasionally im pervious long sleeved gowns are used for nursing patients with extensive sores.
Attendants always wash their hands on leaving the room using liquid soap or an alcoho . l h �� d rub. Non-disposable equip ment IS dlsmfected, using heat or a clear soluble phenolic solution prior to use by another patient. The healing of acute and chronic wounds is promoted.
Patients infected or colonised with MRS A
The patient's medical treatment is not com promised as essential visits to x-ray and surgery are conducted using the appropriate precautions.6 Rehabilitation may be re stricted as patients screening positive for �RSA do not visit physiotherapy, occupa tIOnal therapy, or hydrotherapy depart ments. Isolation precautions are withdrawn when the patient has three consecutive neg � tive screens after discontinuing sys temIC � nd local antibiotic therapy. Regular screenmg for MRSA is continued during the patients hospital stay and on subsequent admissions.
MRSA organisms are sent to the Staphy lococcal Reference Laboratory at Colin dale for phage typing.
Study methods
Microbiology and infection control records ��� e searched to identify patients who InItIally screened positive for MRSA from October 1987 to September 1991.
These patients' case notes and microbio l ? gical records � ere reviewed retrospec tIvely to determme their predisposition to acquiring MRSA, the place of acquisition (NSIC or other) and clinical and microbio logical outcome. Results of phage typing and antibiotic sensitivity patterns were examined for evidence of cross-infection. �he incidence rate (Fig 1) increased dunng the study period from two in year 1 to 11 in year 4.
Twenty-three patients had suffered trau matic spinal cord injury and one had mult . iple . myeloma. The level of injury was � ervlcal m 12, thoracic in nine, and lumbar m two. Although all patients admitted to the NSIC . had pre .v iou � ly been in other hospi tals, .
flve req ,;nr ed mtensive care and eight reqUIred respIratory assistance via tracheos tomy. All but one patient had pressure sores and/or a urinary catheter. Table I Of the 23 patients 13 were infected and 10 colonised with MRSA. Ten patients re ceived systemic antibiotics, two in conjunc tion with topical mupirocin and two patients had topical mupirocin only. Ten patients had no records of antibiotic therapy.
On discharge, nine of the admissions still screened positive for MRSA, (four of these were short stay patients and were in the NSIC for less than 20 days), 15 screened negative. Treatment of MRSA carriage was unsuccessful while the patients had tracheostomies and/or sores. Once broken skin had epithelialised treatment was more likely to succeed.
The number of days spent in isolation ranged from 3-183, mean 59 .2 . Five pa tients were in isolation for more than 100 days and six patients less than 20 days. Total isolation days was 142l .
Of the three patients who acquired MRSA in the NSIC, one was infected and two were colonised. All had swabs from pressure sores cultured positive for MRSA the first time in January and February 1991. Their organisms all had the same antibio grams. All were untypable. The index case was thought to be an outpatient with a matched organism. Epidemiological investi gations showed the only common factor was a doctor, who, being the only link between the outpatients and the inpatients was assumed to have acted as vector.
Organism profiles
Strains of MRSA from six patients were untypable using routine and experimental phages. These included the strains from the Paraplegia 32 (1994) 732-735 three patients who acquired MRSA in the NSIC. The other three untypable strains had differing antibiograms. Of the remain ing strains typed, two resembled MRSA 1, the rest all had different phage types. Seventeen strains were resistant to five or more commonly tested antibiotics. Table II shows the individual antibiotics to which tested strains were resistant. All strains were resistant to penicillin and methicillin and all tested were sensitive to vancomycin and teicoplanin, most strains were resistant to erythromycin and tetracycline and over half were resistant to gentamicin. Only one of the strains tested was mupirocin resistant.
Discussion
Lengthy hospital stays for patients affected by MRSA result in a significant increase in the prevalence of MRSA. During the study period there were 1421 isolation days (3 .9 years) during which a patient was in the NSIC, with MRSA acting as a potential reservoir for spread, if infection control procedures broke down. The effect on the patient of prolonged isolation is difficult to quantify. The five patients who were iso lated for more than 100 days had cervical lesions and tracheostomies and/or pressure sores. Attempts at eradication with anti biotics were unsuccessful. Their rehabilita tion would have been limited by their clinical condition during this period, whether they had been isolated or not. In other patients, rehabilitation was restricted until they were cleared from MRSA. It was not possible to identify if, or by what time span, hospital stay was extended.
Although it is known that MRSA exists world-wide, it is not known whether the strains imported into the NSIC are epidemic in their country of origin, or how easily they are transmitted within a setting such as the NSIC. Would these strains have spread without isolation? Experience from other tertiary referral units suggests they do spread (personal communications from in fection control nurses).
MRSA was introduced to the unit on 21 occasions in 4 years and was present for 1421 days. Only one episode of spread affecting three patients, suggests that con sidering the levels of nursing, medical and paramedical intervention required by the patients the control methods used were successful.
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Conclusions
(1) The incidence and prevalence of MRSA being introduced to a tertiary referral centre may be higher than in an associ ated district general hospital. (2) Persistence of MRSA in tracheostomies and pressure sores is a significant prob lem in patients with spinal injuries. (3) There was no endemic strain of MRSA present in the NSIC during the study period as evinced by differing phage types and antibiograms, together with no sporadic cases of MRSA carriers. (4) Simple but strict protocols for screen ing, hygiene and isolation can limit the spread of MRSA in a spinal injuries centre.
